08/31/2004 13:35 4408996072 PATENT PAGE 05/14 



Applicant : 
For ; 



Robert E.Ray, -Jr. etal. 



Art Unit: 



1745 



'DecSntjS^O, 2001 
Electrochemical Cell Having Venting Current CoUector and Seal Assembly 



CLAIM AMENDMENTS 

1. (currently amended) An electrochemical cell comprising: 
a container having a bottom end and an open top end; 
a positive electrode disposed in said container; 
a negative electrode disposed in said container, 

a seal member disposed in the open top end of said container for closing the open top end of 
said container, said seal member having an opening defined by an upstanding wall; and 

a current collector having a shaft extending through the opening in said seal member and 
contacting one of the positive and negative electrodes, wherein: 

the shaft comprise s an enlarged portion; 

tn<5 current collector is interference fit within the opening such that the upstanding wall of 

the seal member sealingly engages the shaft of the current collecto r and is retained by the enlarged 
portion of the shaft when in a sealed positionrflad; 

one of the upstanding wall of the seal member and current collector is axially movable 

relative to the other of the upstanding wall of the seal member and current collector to move to a 
vent position upon experiencing a predetermined pressure so as to provide a pressure relief passage 
between the-seamseal member and the current collector to vent pressurized gases^and 

the upstanding wall of the seal member is forced to move over the en larged portion of the 

shaft m the vent position. 

2. (original) The electrochemical eel) as defined in claim 1, wherein said seal member and 
current collector form a collector and seal assembly. 

3. (original) The electrochemical cell as defined in claim 1, wherein the current collector is 
forced to move along the upstanding wall of the seal member to a vent position to create the 
pressure relief passage. 

4. (original) The electrochemical cell as defined in claim 3 further comprising an outer cow 
and a conductive connector electrically coupled to the current collector. 
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5. (original) The electrochemical cell as defined in claim 4 further comprising an inner cover, 
wherein the inner cover is electrically insulated from the outer cover. 

6. (original) The electrochemical cell as defined in claim 4, wherein said conductive connector 
comprises a compressible coil spring. 

7. (original) The electrochemical cell as defined in claim 4, wherein said conductive connector 
comprises a bowl-shaped disk. 

8. (currently amended) The electrochemical cell as defined in claim 1, wherei n said ourront 
oollootor includ e enlarged portion of the shaft is an enlarged diameter step provided on the 
jhoft, v.ncrcingnd the upstanding wall of the seal member moves along the sha ft of the ourront 
oollootor and is retained by the enlarged diameter stop in the scal e d position, and wherein said 
m jjq uidin E v.nll of thr seal merebef is forced tr> tnnvn over th e o nlarnod diameter otcp to the vent 
positioa 

9. (original) The electrochemical cell as defined in claim 8, whereto said current collector 
includes a shaft having a first diameter sealingly engaging the upstanding wall of the seal member 
in the sealed position, and a second reduced diameter shaft that has a diameter less than the first 
diameter, wherein the upstanding wall of the seal member is forced to move towards the second 
reduced diameter to provide the pressure relief passage when the seal member is in the vent 
position. 

10. (original) The electrochemical cell as defined in claim 8, wherein said current collector has 
one or more flutes formed therein for providing the pressure relief passage when in the vent 
position. 

1 1 (original) The electrochemical cell as defined in claim 8, wherein said seal member 
includes a vent path provided on the top surface of the seal member to prevent resealing of the 
current collector and seal member when in the vent position. 
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12. (original) The electrochemical cell as defined in claim 8, wherein said seal member 
comprises polypropylene. 

13. (original) The electrochemical cell as defined in claim 1, wherein said seal member 
comprises polymeric material. 

14. (original) The electrochemical cell as defined in claim 1 , wherein said collector assembly 
and seal member sealingly engage each other following initial pressure venting. 

15. (original) The electrochemical cell as defined in claim 1 further comprising an alkaline 
electrolyte. 

16. (cancelled) 

1 7. (currently amended) The electrochemical cell as defined itv^te^^laim^ further 
comprising an outer cover and a conductive connector electrically coupled to the current collector. 

18. (original) The electrochemical ceil as defined in claim 17, wherein said conductive 
connector comprises a compressible spring. 

19. (original) The electrochemical cell as defined in claim 1 8, wherein the compressible spring 



20. (original) The electrochemical cell as defined in claim 1 7, wherein said conductive 
connector comprises a bowl-shaped disk. 

21 . (original) The electrochemical cell as defined in claim 17, wherein said conductive 
connector biases the current collector towards the seal member. 

22. (currently amended) The electrochemical cell as defined i n claim 1 6 claim 3 , wherein said 
seal member and current collector form a collector and seal assembly. 



is a coil. 
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23. (currently amended) The electrochemical cell as defined in-efeiffl4S xlajn3 farther 
comprising an alkaline electrolyte. 

24. (currently amended) An electrochemical cell comprising: 
a containing having a bottom end and an open top end; 
a positive electrode disposed in said container; 
a negative electrode disposed in said container, 

a seal member disposed in the open top end of said container for closing the open top end of 
said container, said seal member having a centra! hub and an opening defined by an upstanding wall 
formed in the central hub; and 

a current collector having a shaft extending through the opening of said seal member and 
contacting one of the positive and negative electrodes, wherein:. 

the shaft comprises an en larged portion; 

the current collector is interference fit within the opening such that the seal member 

sealingly engages the shaft of the current ^u^r and is retained bv the enlarged portion ofthe 
shaft when in a sealed positionrB»d; 

the central hub of the seal member is forced to move along the shaft and oyer the enlarged 

nortion ofthe shaft ofthe cim^nt«oHeetiw^gJlector from a sealed position to a vent position upon 
experiencing a predetermined pressure so as to provide a pressure relief passage between the seam 
member and the current collector to vent pressurized gases. 

25. (currently amended) The electrochemical cell as defined in claim 24, wherein tne-ewrent 
.miWnr Wind ™ enlarged p ortion of the shaft is an enlarged diameter step provided on the shaft, 
utorain th o upj t nnrimc v m " ? f ** n seal mnmhw mnven olongtho current oollcotor and ifl rrt ninnd hy 
die e nlarged diameter stop in the pool ed po s ition, and wherein paid upstanding wall of the oeol 
m o mbor n for c e d t o movr ever thr ™i"cg™t Htnmntw ntap tn the vent position. 

26. (original) The electrochemical cell as defined in claim 25, wherein the current collector 
includes a shaft having a first diameter sealingly engaging the upstanding wall ofthe seal member 
in the sealed position, and a second reduced diameter shaft that has a diameter less than the first 
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diameter, wherein the seal member is forced to move towards the second reduced diameter shaft to 
provide the pressure relief passage when the seal member is in the vent position. 

27. (currently amended) i ^lootroohom i oal cell ao defined m olaim 21, wheroin An 
plt^trnchemical cel l comprising: 

a container having a hottnm end and an open top end; 

a positive electrod e dis posed in said container. 

a negative electrode disposed m said container. 

a seal member disposed in the open t o p end of said container for doting the open top enflpf 
said container. &id seal member having an openi ng d efined by a n upstanding wall; and 

a current collector having a shaft extending thr o ugh the opening in said seal member and 
contacting Ojjg ofthe pos itive and negative dectrodes; wherein; 

the current collector is interference fit w *h™ th* n pening such thatthe upstanding wall of 
the seal member ^linriv engage* the shaft ofthe current collector when jn a sealed position; 

one ofthe uprtanding wall ofthe seal me m ber and current collector is axially movable , 
relative to the other ofthe insrtandin p wall ofthe seal member and current collector to move to a 
vent position urxm experiencing a predetermined pressure so as to provide a pressure relief passage 
between the s*»l member and the current co llector to vent pressurized gases; and 

the current collector includes one or more flutes formed therein for providing the pressure 

relief passage when in the vent position. 

28. (original) The electwrchenrical cell as defined in claim 24, wherein said seal member 
includes a vent path provided on the top surface ofthe seal member to prevent resealing ofthe 
current collector and seal member when in the vent position. 

29. (original) The electrochemical cell as defined in claim 24, wherein the seal member and 
current collector form a collector and seal assembly. 

30. (original) The electrochemical cell as defined in claim 24 further comprising an alkaline 
electrolyte. 
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31. (original) The electrochemical cell as defined in claim 24, wherein said seal member 
comprises polypropylene. 

32. (currently amended) A collector and seal assembly for sealing the open end of an 
electrochemical cell container, said collector and seal assembly comprising: 

a seal member adapted to be disposed in an open end of a container to provide a sealed 
closure to the open end of me container, said seal member having an opening defined by an 
upstanding wall; and 

a current collector having a shaft extending through the opening in said seal member, 
wherein 

the shaft comprises an e nlarged portion: 

the current collector is interference fit within the opening such that the upstanding wall of 

the seal member seaUngly engages the shaft of the current collector and is retained by the enlarged 
portion of the shaft when in a sealed posmonrand; 

one of the upstanding wall of the seal member and current collector is forced to move 

axially relative to the other of the upstanding wall of the seal member and current collector to move 
to a vent position upon experiencing a predetermined pressure so as to provide a pressure relief 
passage between the seam member and the current collector to vent pressurized gases^and 

the upending wall of the seal mem b er is forced to move over the enlarged portion of the 
chaft to the vent position . 

33. (original) The collector and seal assembly as defined in claim 32, wherein said seal member 
and current collector form a collector and seal assembly. 

34. (original) The collector and seal assembly as defined in claim 32, wherein the current 
collector is forced to move along the upstanding waU of the seal member to a vent position to create 
the pressure relief passage. 

35. (original) The collector and seal assembly as defined in claim 34 further comprising an 
outer cover and a conductive connector electrically coupled to the current collector 
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36. (original) The collector and seal assembly as defined in claim 35, wherein said conductive 
connector comprises a compressible coil spring. 

37. (original) The collector and seal assembly as defined in claim 35, wherein said conductive 
connector comprises a bowl-shaped disk. 

38. (currently amended) The collector and seal assembly as defined in claim 32, wherein-said 
ouirontoollootor includes the enlarged p ortion of the shaft is an enlarged diameter step provided on 
Ifac shaft, whoroin the upotondmg wall of the seal member movoo along the shaft of the current 
collector and i a r c ta in od by the cnloJEcd dinm"tre step a lhn seated pes&oftj mid wherein anid 
up at anding unll of the Gonl m™^™ r w to nvor the enlarged diameter oteo to tho vent 

rwviitiftfl 

39. (original) The collector and seal assembly as defined in claim 38, wherein said current 
collector includes a shaft having a first diameter sealingly engaging the upstanding inner wall of the 
seal member in the sealed position, and a second reduced diameter shaft that has a diameter less 
than the first diameter, wherein the upstanding waU of the seal member is forced to move towards 
the second reduced diameter shaft to provide the pressure relief passage when the seal member is in 
the vent position. 

40. (original) The collector and seal assembly as defined in claim 38, wherein said current 
collector includes one or more flutes formed therein for providing the pressure relief passage when 
in the vent position. 

4 1 . (original) The collector and seal assembly as defined in claim 38, wherein said seal member 
includes a vent path provided on the top surface of the seal member to prevent resealing of the 
current collector and seal member when in the vent position. 

42. (original) The collector and seal assembly as defined claim 38, wherein said seal member 
comprises polypropylene. 
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43. (original) The collector and seal assembly as de6ned in claim 32, wherein said seal member 
comprises polymeric material. 

44. (original) The collector and seal assembly as defined in claim 32, wherein said collector 
assembly and seal member sealingly engage each other following initial pressure venting. 
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